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e FEMARES ON A, S. SOKOLIK'S ARTICLE
WRHE MECHARTSH OF PREDETONATION ACCELERATION OF FLAMES®

felad
w35 He

[Foliewing is a translation of the artiels ¥lamechaniye
% shatlye A. S5, Sckeliks !0 mekhanlzme predetonateionnogo
nskoreniys plameni'™ (English version sbove) by Ya. B.
zel'devich in Zhurnal eksperimenmbelinoy 3 teorelichockoy

M S AR

figiki (Jonrnal of Bxperimental and Theoretical Physics),

¥o1 21, Eo 10, Hoscow, 1951, pages 1172-1173,]

in the subiect article of Prof 4. 8. Sokelik is considered
the problen of transition of slow burning {dopending on ithe transfer
of reaction Tromone laver to the nest by thermal eonduebivity and
diffusion).inte a detonation: that is, into a pattern ef propazation
of a resction, sccompanied by the formabiom of a shock wave with a
pressuve tems of times greater than that at The beginning.

The temperzbures which ave develepsd during the compression
of the gas of & strong shock wave are gufficiently high te cause a
fast chemieal reaction in the gaseous explesive pixture; it is well
kriown that chemlesl energy of explosive mixbores ot a sufficiently
high rescticn rate is able to give rise to propagatien of such a
streng shock wave. Thus, the problem of the spreading of the alrsady
formed debonation wave and the problem of the origin of detonation
under the influcnce of a strong sheck wave may be ecnsidered clear,
if net in all quantitsbive dstails, then in any case, from the quals
itative peint of view; gensral clarity in these problems is about
30«50 years eld. - :

fhe mosh ALFFicult is the problem of initial rhases of trans-
sinen of burning into z delonation, l.e., by what pzchanimm does.
ths slow burning create a strong shock wave, and by whet mechanism
doss the Siow burning aceclerate in the initial stage when the strong
shock wave does not yet exist.
L. S. Sokollk thus replies te this problen:
1) The flawe is called the source of shéck waves;
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the burming were instantaneous, then the reaction ”!

in a stationary volume, and %h:, pressure would increase
. poacbion proceeded sl ovjvs tq% it m.*lé be 8OO

; andl there wm*ii

the wave ampl

o A

44
o o
8¢ L

— (U4 = Flame veloeity: C = sound velo
YN e el o vrm
4} These elswentary waves f.(?‘i“
m Jef ience in the %amiu zone: the flams &

se Sokolik draws further inferences.
’y » he refers Lo his book (19%W). ‘there
ptic cperiments showing the ordgin of shock
a8 © =5 iﬁ“as? the main point here is the ack-
rmw.‘zc*igam@ﬁt f::-{‘ 2 faa‘ag ?zc; it its explanstion; the difference betwsen
the acknowlsdgement of the fact and its ex‘sl&nm:z@ batween ths
deseription of the phenomenon and the theory of the phenomensl, are
ot onee apoarent when sckolik comss to the following prem emises and
cives a ferrula for the pressure increase.
In 7 »;l:l‘”gr, the pmpagati&n of nréssure in the reactlion zone
} given velocity Up in the explosive mixtuve of

ie we ‘L }’nm 1 owing to theworks of eur compalriot

ile equations of conservaltion of
rey {(taking into accound
"fe}, ene cbising 2 depen~
ets on"fiame velooity,

i

ion produc

not o scale) shown in Fig. 1.
park that all the eoustions. anf from then the fol-

3
2an pressure ami e:%emzlw, from which follows
ok

lowing 21 hetwesn T
the o *mm 5 ig. 1, ave in the pz‘&vmusiv nenbioned book of
be S, Sok e 51y Fige 30). 4s we see 14“.,, this connsction
does mﬁ, have Lhing :’n mmon with Termula {(4) in this erticle.
Tn slew buraing, &t & veloeity (with realtlon to the explosive
it M iess than 50-60 nf‘gw," sec (Unax), the pressure does not
ineyeass, but decrsases.
: ; il tTs on
! ; gases) in
in ?')“**’t“:‘ti::e, in busming :ax, tubes one

% @3 aves: in whal sense ig i:,m flame .
ezalled ’me sou s”c sf’ hnck waves é
! Tr: slow borning in the reaction zone, at first with small . !
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noumcon

Etha frantf in ta{ vgzcﬁiam ZONe, &
. " WP, S T gy
g e b g el

Le conshan
.

3
Gutde which

e commstion rate depends on the initisl temperatu

of the explozive mixture, then instantaneously is estab~
n pattern corresponding somewhat 1o the ralsec 2 tempera-
69 %ﬁa Vﬁwu ﬁ?&my@ '

shure ? =
the F&Hﬁtiﬂﬁ
veloolty a’ faithe ng p p

hmamn of the shove &F?l?i ot

2 iz 3090
'e&ﬁu;lis i ien represents the
avestigations of theor Aad mmﬁgﬁfasmwﬁdmin
Haturally, ﬁh@ﬁ s do not negate
nn oand the transt ¢m’*zau ‘Amtaﬁﬂ into & detone

atim
do not contradict the exporimentslly establldhed fact of
&w&wi¢$ati&m and pressure inerease in frovt of the :
“e gyathesis of these current investigations on gre
“Ay€?¢m9 ntal facts, it follows that the cause fov
nd presgare increase may nol be irradistiocn of
& 1 me in the mamner described by Sckelik, and the

ke
e
3

be the influence of bemperaiure and

the way out of this difficulty was shown by

who explainsd {lame 2 c,3v?’*ﬂﬁn.§§ the influ-
y commstion propagation weloclity. It would be
zin into the detsils of uhﬁh inta
e ntavy deliberation by the suthor of this
o of + he QWﬂgim @*&ﬂ%f i@

. the gu
sbove

ailed Lo conshruct a awwg aal$a whi&lﬁ&l picture of flame
vel:rati@m snd increase in amplituds of a chook weve iffecent {rom

Shehelkin, mbaxefnrwﬁ the problens raised on the influence

factors on the ¢ n of detenations must be solved on the

_ e
s venresentation, sceept a
iente iiaa on its

?mnéti 1 oin
h the eonditi

fenlarly, wh

: . recond part  of his work, Sokolik notes that the vaia«
£ Plames in the predetonation peried is equal to thebulk velo-
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epportunity to thank Prof Sckolik for kindly affording
opTo z*%nv‘h* f" ﬁe‘*t"i‘ieﬁ

¢ ms the
aintanceshin with kis *&mm nyior to

x A N 3L .
Kacei ved by the editor,
1 June 195
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